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This thesis proposes a new statistical test method to detect early failure occurrences if the
size of a failure time data set is small. The key of our method is to employ a vector test statistics
consists of j-th order sample moments ( j = 1, 2, . . . , J). Since the existing test methods require
a sufficient number of samples, one needs a large amount of cost and time if the highly-reliable
items are tested. Therefore in this study, we use the test statistic of j-th order sample moments of
the data set, make the final statistical judgment based on each test result. We investigate whether
our method improves the judgment accuracy with small sample size data. The performance of the
proposed method is shown by simulation studies.
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1 2 3 4 5 6 · · ·
1 ? ? ? ? ? ?
2 ? ? ? ? ? ?
3 ? ? ? ? ? ?
4 ? ? ? ? ? ?
5 ? ? ? ? ? ? · · ·
6 ? ? ? ? ? ?
7 ? ? ? ? ? ?
8 ? ? ? ? ? ?
9 ? ? ? ? ? ? ?







??? = ??????????? × 100 (5)
(1) ????????????
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? 1: ???????? (λ′ = 1.5, J = 10).
b) ????
??????????????????????????
?? λ′ = 1.0???????????????????? 2
????
? 2: ????????? (λ′ = 1.0, J = 10)?
n ???? ?????? ??????
2 4.12 5.81 4.85
4 3.51 6.94 5.23
6 2.72 7.76 5.10
8 2.43 8.13 5.04
10 1.87 8.70 5.13
20 1.69 8.90 5.14
40 1.62 9.10 5.19
60 1.56 9.32 5.46
80 1.67 9.07 5.19

























?????J = 10 ??????????????????
















? 2: ???????? (λ′ = 1.5, J = 10).
b) ????
???????????????????? λ′ = 1.0??








? 3: ????????????? (λ′ = 1.0, n = 20)?
J ???? ?????? ??????
2 3.51 6.62 6.67
4 3.07 8.02 5.98
6 2.39 8.51 6.24
8 1.93 8.65 6.27
10 1.66 8.90 5.92
15 1.47 9.46 4.97
20 1.38 9.75 5.09
25 1.35 9.90 4.93
30 1.32 9.96 4.97
35 1.29 9.99 5.01
40 1.28 10.04 4.99
(3) ?????????????????










? 3: ????????????????? (λ′ = 1.0).
4. ??????




















J = 15 ???????????????????????
???????????λ′ = 1.5?????????????
???? y?????????????
y = 1.8378n + 7.3405, (6)
?????????????????
C(b, n) = exp[n/b], (7)
?????? (6)?? (7)???????????????
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